System coordination degree is an objective measure of the system coordination state, and it is the core of the quantitative evaluation method of system coordination development. From the perspective of methodology, the existing coordination evaluation models are analyzed. This paper makes comparisons on the key literatures from the research object, research method, and evaluation result. Based on it, this paper concludes the merits & drawbacks and the applicability of those research methods, hoping to play a reference role for the related research and application.
INTRODUCTION
Coordination or collaboration (Coordination) has a long history, in our country can be traced back to the ancient Taoist "Inaction" and the Confucian "doctrine of the mean". In addition to "heaven" and "all-embracing" philosophy and the "people-oriented" and "competitive in the philosophy of logic, the survival of the fittest", to a certain extent, implication of coordination theory. In modern times, the formation of the concept of coordinated science is generally considered to be Ian's definition of "sustainable development" in 2001.
On the concept and connotation of coordination, there are different definitions in different disciplines. Economics considers that coordination is the equilibrium state of economic system under the common action of all kinds of economic forces. Management believes that the emphasis is on the coordination of various management elements of the comprehensive consideration, mainly refers to the means and process to achieve management objectives. In the system of science that the coordination refers to: in order to realize the overall goal of system evolution, between two or more than two kinds of interrelated systems or elements of the system of mutual collaboration and cooperation each other properly, a virtuous cycle to promote the control process and its trend.
Because of the importance of coordination in the operation of the system, many scholars from different perspective, the coordination and the related theories are studied deeply, covering the disciplines of economics and management science, social science, agricultural science and technology, philosophy and humanities etc. almost all. In the research content, mainly focuses on the coordination theory connotation, the measurement model and the application and so on. The design and application of the measurement model is a hot topic in the academic discussion. So far, many models have been related to the evaluation model, and the application is very wide. However, the research on the difference and connection, the advantages and disadvantages and the applicability of these models is relatively small.
Based on this, this paper sorts out the past fifteen years, the coordination degree (synergy) of the evaluation model; these models are not the same, and have a certain degree of representation. Through the comparative study of these models, the advantages and disadvantages of them are summarized, and the application of these models in the hope of providing reference for the related research.
COMMON COORDINATION EVALUATION MODELS
Minimization of deviation coefficient coordination degree model [1] [2] [3] Assuming that i S represents the system's subsystem, i E represents the comprehensive development level of the t time system (Here 1, 2,3,...n i  ). The main idea of the model is to minimize the deviation coefficient. In the calculation of the degree of coordination, the algorithm of the deviation coefficient is introduced. Difference coefficient, which is the coefficient of variation, which is the ratio of the standard deviation and the average value, is expressed by D . Then: 
Define C as the coordination degree for the model definition, Where k is the adjustment coefficient ( 2) k  , there is:
When the Subsystem number 2 n  , the coordination model can be defined as:
Order parameter coordination degree evaluation model [4] [5] Suppose the subsystem of the composite system is (j 1, 2 e e e , the higher the degree of order of the system, and the lower the degree of the system; also assuming that the greater the value of , 1 , 2 , ,...
, the lower the degree of order of the system, and the higher the degree of the system. The calculation formula for the order degree of the ordinal variables of the subsystem is:
Among them, , the greater the value, the greater the contribution to the corresponding subsystem in order. The greater the value of its value to the corresponding subsystem of the "contribution" is greater.
In general, the order degree of the subsystem can be calculated by geometric mean or linear weighted average:
By the formula (6) and (7),
, the higher of its value, the degree of order of the subsystem is higher. On the contrary, the ordered degree of subsystem is lower. At the initial time 0 t , the order degree of each subsystem is 0 (e ) j j U , and when the whole complex system evolves to the 1 t time, the order of each subsystem is 1 (e ) j j U . The coordination degree of the composite system is:
where:
, the higher of its value, the degree of coordinated development of the system is greater. The function of parameter  is that: When and
is established, the system has a positive synergy. In addition, the coordination degree of the whole complex system is determined by all the subsystems. Such as a subsystem of a larger degree of order, and the degree of order of the other subsystem is smaller or decreased, the coordination of the whole complex system is not high, manifested as ]
Membership function coordination degree model [6] Membership function coordination degree model uses the membership function model of fuzzy set theory to construct the relative coordination degree model of each subsystem to other subsystems. On the basis of this, the coordination degree of the system is calculated. Membership function coordination degree model formula:
In the formula, ( , ) s C i j is the static coordination degree of system j to the system
ij is the fitness of the system j to the system i , namely the coordination coefficient. Its formula is expressed as:
Where:
x is the actual development degree of each subsystem.
x is the coordination value of system i to the system j . A is the variance of the system i .
From formula (9) and (10), Under a certain level of difference 2 s , if the actual development degree of each subsystem of the x and the required coordination value of x difference is more consistent, the greater the coordination degree ( , ) s C i j , then determine the system more coordinated.
Data envelopment analysis (DEA) coordination degree model [7] [8] The data envelopment analysis (DEA) coordination degree model is introduced to describe the input and output effects of the system by using the relative efficiency value of DEA, in order to evaluate the coordination of the system.
Assuming that the system contains the n subsystems(DMU), 1, 2..., n j  , represents the number of DMU, the n subsystems (DMU 1 ) j jn  is evaluated as a group, the numerical value for the coordination degree of the j subsystem can be calculate by DEA model as: DMU j is valid for DEA; The model set for the evaluation system of input-output effect variables, using DEA to measure the relative efficiency value, when the specified value is 1, the input-output system is effective, the system in ideal coordination state, when its value is 0 when the system is in the ideal state of harmony. So the DEA coordination degree reflects the distance between the actual state of the system and the ideal coordination state.
Geni coefficient coordination degree model [9] [10] Geni coefficient, initially by the Italy economist Geni based on the Lorenz curve to evaluate the income and distribution is an indicator of fairness. The main idea of the Geni coefficient coordination model is to link the characteristic value of the system 1 S with the characteristic value of the system 2 S in the Lorenz curve, and the coordination degree of the system 1 S and 2 S with the Geni coefficient. Here, X is the cumulative percentage of the eigenvalues of the 1 S subsystem to the total value of the 1 S system; Y is the cumulative percentage of the eigenvalues of the 2 S subsystem to the total value of the 2 S system. Draw the Lorenz curve in the X-Y coordinate system (Fig. 1,   Fig. OABCP ) . Lorenz curve and the curve in the area around the area of the curve of the S is 2 times that of the system 1 S and 2 S Gini coefficient. The model provisions: the Gini coefficient is 0, the actual distribution curve and ideal distribution curve together into a line, the whole system is ideal coordination state, on the other hand, the Gini coefficient is 1, which is not the most ideal coordination state.
Other model and improvement model
In addition to the above 5 common and widely used coordination model, there are other models and improved models proposed by some scholars. For example, Sun Jing and so on using the model of gray system to coordinate the development of the system to carry out a quantitative evaluation [11] ; Zhou Min uses the form of quantitative differential equations to study the coordination mechanism between multiple subsystems [12] ; Li Xuanyu, Zhao Tao proposed the coordination degree evaluation model based on the speed of development of the system [13] ; Liu Zhiting and Sun Fuping construct the coordination degree evaluation model based on the principle of energy conservation [14] ; Tangling, Li Jianping and others introduced Euclidean distance formula based on Euclidean distance coordination degree evaluation model [15] .
A review of all kinds of coordination degree model
From the point of view of the above research results, there is a lot of research methods for the coordination degree, and the application is very wide. According to the different coordination degree model, In "The coordination degree of sustainable development evaluation method analysis and induction", Dai Shuyan et al. divide them into three categories, namely: Distance coordination degree model, Change coordination model and Comprehensive coordination degree model [16] [17] . Specific classification results can be seen in Table 1 . Through the analysis of the coordination degree model constructed from different angles, we can compare and explain the similarities and differences, advantages and disadvantages, and the essential meaning of the model.
(1) By comparison, the Distance coordination degree model is a general model for the assumption of ideal coordination state. Compared with other coordination models, the distance coordination model has the following advantages: First of all, the model has the advantages of intuitive, simple calculation and so on. It can effectively and directly reflect the distance between the actual state of the composite system and the ideal coordination state. Secondly, the ideal coordination state of the model is assumed to have general, there are no fixed evaluation variables and their ideal values, so that the model is more flexible and has strong universality. However, this kind of model, they all have the common shortcoming: The coordination of the composite system is equivalent to the similarity or synchronization of the system. In some situations, it is obviously not established, so there is the limitation of the situation when the distance coordination degree is applied. (2) The idea of Change coordination model is to measure the relative change of the system, and to judge the coordination of the system by the degree of the dynamic changes of each subsystem. Compared with the distance coordination degree, the change of coordination degree has the following characteristics: First of all, this kind of model usually has the participation of time parameters, and the research system has the characteristics of the time. Secondly, the model is more flexible, and the model can be used to select more models. The change can usually be used to represent the derivative method, so in mathematics can system is very easy to study the complex degree of coordination. But the disadvantage is that the analysis and calculation of the model depends on the solution of the complex differential equations, which is very difficult.
(3) Comprehensive coordination degree model through the definition of deviation overall development speed and the development speed of the system coordination degree, can more accurately reflect the true connotation of composite system, so as to ensure the accuracy and scientificity of composite system coordination analysis.
CONCLUSIONS
It can be seen from the analysis of the existing coordination degree evaluation model, although there are many methods about the measurement of system coordination, but it can not solve all the problems of coordinated development. The coordination of the system is closely related to the characteristics of the system itself, and the coordination degree measure method must reflect the characteristics of the system itself. In addition, different research backgrounds and different research perspectives determine the different research methods. Each coordination degree measure method has its own advantages and disadvantages, but there are no high and low points, but have their own advantages and disadvantages and scope of application. Therefore, we must use a variety of methods of coordination, coordination from all angles comprehensive understanding of system development, the choice of the most appropriate method of coordination degree evaluation, in order to provide reference for the practical application.
